Background: Access to health services is a major challenge in many rural communities within Canada. Rural public libraries can serve as centres for health resources. Objective: The aim of this exploratory study was to analyse the manner in which Alberta's rural libraries provide health information to their patrons. Methods: A questionnaire including closed ended and open ended questions was sent to the 285 rural libraries across the Canadian province of Alberta. Descriptive statistics and thematic analysis techniques were used for the data analysis. Results: The findings indicate that in three quarters of Alberta's rural libraries, about 10% of requests for assistance were related to health issues. The provision of health information in these libraries is hampered by the lack of Internet, private space for reference interviews, and staff and volunteer training. Library staff members were inexperienced in conducting reference transactions and reported lacking confidence in meeting patrons' needs and ethical standards. Discussion: Addressing these challenges will require the recruitment of more qualified librarians in rural library systems, possibly through incentive measures, and a comprehensive education and training programme for both staff and volunteers combined with the necessary resource support for the rural libraries. Conclusion: When human and material resources are adequate, rural libraries can contribute to improving the health literacy of their communities.
• Rural libraries serve as centres for health resources and information. They contribute to improving the health literacy of their communities.
• Understanding the challenges of Alberta's Rural Public Libraries in providing health information is critical in performing interventions aimed at building their capacity in service provision.
• Describing the physical and organizational structures of Alberta's rural libraries helps to identify the needs for useful logistical interventions.
• Identifying barriers to the provision of health information in rural public libraries is critical in meeting efficiently the training needs of library staffers.
Background
The inequity in access to health care facilities and services between rural and urban areas is a major issue internationally and across Canada (Canadian Reference transaction has gained attention in the library and information literature (McLaughlin, 2011; Saxton & Richardson, 2002) . The concept is referred to as an information contact that involves multiple elements such as knowledge, recommendations, interpretation, or instruction in the use of information sources by library staff. A reference transaction can be described as an encounter between a library user and a member of the library staff that includes an attempt to supply factual or bibliographic information requiring knowledge and communication skills. Information sources include printed and non-printed material; machine-readable databases (e.g. computer-assisted instruction); library catalogs and other record holdings; other libraries and institutions through communication or referral; and persons both inside and outside the library. The skill needed for an effective reference transaction includes conducting interviews; matching patrons' needs to appropriate resources; teaching patrons to use and perform appropriate Internet searches; and assessing health information (McLaughlin, 2011) .
Objectives
The objective of this paper was to analyse the manner in which Alberta's rural public libraries provide health information to their patrons. Specific objectives were (i) to describe the physical and organizational structures of Alberta's rural libraries and (ii) to identify barriers to the provision of health information in these libraries.
Methods

Setting
The study included the 285 rural public libraries across the Canadian province of Alberta. Despite variation in their organizational structure and the communities that they serve, these libraries share the common ground of being located in areas where communities are in need for health promotion and quality health information. As mentioned, rural libraries can serve as an important resource for their communities by providing knowledge of programmes, services, activities and events within their community. In rural communities where rural residents are at a disadvantage with regard to access to health promotion initiatives, libraries can act as a general support for patrons. They can provide education and support to improve the health literacy of their patrons, which can include help developing individual search strategies, conducting searches for specific information and guiding patrons to the resources that they need. These activities can help to improve the overall health literacy of their communities.
Design
The study was exploratory and addressed a broad area of issues concerning the functioning of rural public libraries. A questionnaire composed of 32 closed ended and open ended questions was used. We provided space for participants to explain in detail their response to some questions. This open ended option allowed for a better understanding of the underlying rationales that justify participants' responses. Libraries were included if located in rural Alberta communities, defined in reference to having a population less than 10 000. The study addresses the following question: How do Alberta's Rural Libraries provide health related information to their community members? Subsidiary questions included the following: (i) How are queries to rural library staff concerning health related information processed and shared? (ii) What are the library staff training needs? (iii) How do library staff wish to address personal skills needs to improve their performance? To address these questions, questions in the online survey were in eight categories as follows: library demographics; library organizational structure; library staff/volunteers; community demographics; transaction definition; librarian (respondents) skill sets; information requests; search tools; and comments. Comments focused on general community and library demographics; library structure; librarian skill sets; and information requests. The demographic information section is related to the socio-demographic characteristics of library managers including (i) education and training; (ii) availability of human resources (volunteers, lay people acting in the role of library clerks, formally trained library managers or directors); (iii) availability of health services in their community (local health service, local doctor office, multidisciplinary health centres); (iv) designated space or room for reference interviews; and (v) availability of computers and Internet. Key components of the survey included staffers' skills to conduct health related reference transactions; observance of ethical principles; professionalism and confidence in meeting patrons' needs; the average time spent on health related transactions; the extent of health related transactions compared to other transactions and their sense-making of their performance and need for improvement.
Procedure
The study received approval (Pro00057988) from the Research Ethics Board Two (REB 2), Canadian University. The questionnaire was put online through the REDCap system (University of Alberta). Following ethics approval, we sent an introductory electronic message to the regional library managers through the Library Association of Alberta. The managers then sent the information out to the individual public libraries in their area. This message included the study description and a link to the online survey and was sent to the managers of the 285 rural libraries across Alberta. Participation was voluntary.
Data analysis
We received responses from 55 public libraries out of 285, which is a response rate of 19.3%. This was disappointing but not unusual for online surveys. Because the study is exploratory, we referred to basic descriptive statistics to analyse the quantitative arm using SPSS. These basic descriptive statistics include generating frequencies and means. We analysed the open ended answers section using thematic analysis techniques (Corbin & Strauss, 2014) . We organised the answers into categories (Atkinson & Delamont, 2005) and analysed the selected themes through an interactive process with all members of the research team. Each researcher who participated in the data collection met to discuss general themes found in responses.
Results
Demographic characteristics of participants
Eighty per cent of respondents to the survey were library managers; 15% were library directors and 5% self-identified into other categories (library assistant, service delivery manager, library technician). A good number of the survey's participants (44%) reported not having any formal training. Only 22% reported having a Master's degree in library and information studies; 17% were library technicians and 17% reported having other types of training (Figure 1) .
These other types of training include undergraduate degrees in disciplines different than library and information studies (Bachelor's degree in English literature, sociology, business administration, education), library science courses in high school, practical experiences in various libraries, and in-house training including conferences, workshops, webinars and rural library training courses. Most of the survey participants (72%) had a post-secondary education other than library and information studies.
Library structure
Fifty-two of the survey's participants reported not having a designated space to conduct private reference interviews. This was often due to space limitations within these libraries overall. Forty-eight per cent of respondents reported having a private area for reference interviews.
We also found that only 13% of rural libraries have 2 to 3 computers with access to Internet, 40% have 4 to 5, 19% have 6 to 9, 21% have 10 to 16, and 8% have 16 or more (Figure 2) .
Ninety-three per cent of Alberta's rural libraries reported not applying any computer user fees; 7% reported charging fees for users that exceeded a specified one hour free time limit.
Forty-three per cent of Alberta's rural libraries do not charge library card fees for borrowing collection items; 57% of libraries charge fees for accessing or borrowing collection items (Figure 3 
Health related reference transaction competencies
Effective reference transactions require relevant skills from librarian staff such as conducting interviews, matching patrons' needs to appropriate resources, guiding patrons to use and perform appropriate Internet searches and assessing appropriate or accurate health information. In order to understand the manner in which library staff address the health related queries of their patrons, this section provides details on the training background of library staff in relation to health. The survey's participants' answers to the question concerning training in health queries revealed a marked difference. Indeed, only 6% of respondents had health librarian training or previous health care professional experience.
Use of Internet and/or database reference search for 'health-specific' information Library staffers were probed about the use of Internet and database reference searches for meeting the health related queries of their patrons. Eighty-four per cent of participants reported using Google search, 36% reported using Wikipedia, 24% reported using a general search engine (without precision), 18% reported using Google scholar, 15% reported using Yahoo and fewer used Jeeves, Bing and Dogpile. The next histogram details the use of Internet and database reference searching according to the educational status of library staff. It appeared that staff members with no formal library training referred more to a Google search than professional librarians (master's level librarians) ( Figure 7 ). It is worth noting that Internet and databases were not always used by library staff even in cases where these resources could be helpful. Some of the participants reported referring patrons to health professionals or asking patrons to do their own search rather than conducting a search for them. 'How would you approach a search for information when asked by a patron: do vaccines cause autism?' was one of the open ended questions in the questionnaire. One participant shared their perspective: 'I have no idea whether vaccines cause autism or not. I would direct them to use the computers to search on it and give them the public health link'. (Library Manager without formal training). Another participant explained their promptness in referring patrons to health professionals. 'I would suggest that the patron contact Community Health for professional assistance and also discuss the need to check the source of articles found on the Internet for reliability' (Library Technician with a library diploma).
Use of academic databases to find information in response to health related queries
Fifty-three per cent of respondents who indicated that they used databases reported using EBSCO Host; 16% PubMed; 16% MEDLINE; 16% other databases (Google Scholar, WebMD, Healthlink 811, MyHealth.Alberta.ca); 7% Web of Science; and 5% Cochrane Library. The next histogram ( Figure 5 ) presents the use of academic databases according to the educational status of library staff (Figure 8 ).
Barriers to the use of academic databases
For those who responded that they were not using academic databases, most clarified that they had limited access to them due to lack of subscriptions, equipment and updated software.
Respondents also mentioned that they also had unsatisfactory research results in the past and had 
Confidence in conducting Internet or database search
Library staffers were probed about their confidence in conducting effective health reference searches. In these cases, professional librarians (technicians and those holding a master's degree in library and information studies) reported feeling more comfortable in meeting the needs of patrons than staff with no formal training. For the following graphs, each of the participants was asked to respond to each question on a five point Likert scale (very confident, somewhat confident, neither confident nor not confident, somewhat not confident and not confident at all). Due to the differences in sample sizes across the three education levels and the limitations of the data set, we performed a weighted mean across their responses. The weighted mean for the entire sample is represented by the black line, across each of the diagrams, and each bar is the mean response level for that particular group (Figure 10 ).
Participants were probed on how they validate information using an open ended question: How do you validate your information? Some librarians relied on their colleagues to validate information.
One participant explained: 'I validate information through other librarians and my own research on topics and personal experience'. (Library manager without a formal training). Others let patrons make their own decisions on which information to rely on. One participant explained: 'I allow the patron to validate the information'. (Library manager without a formal training). Some participants believed they do not have to validate any information: 'Our job is not to validate the information. We do look at the source of the information to ensure it is coming from a vetted, reliable source, and that the level of information aligns with the need of the patron. This last has more to do with scope than validity. We are careful to ensure patrons understand that we can help them find information but we are not experts and do not provide medical or health advice'. (Library Director with a Master's degree). The lack of evidence on a number of medical issues was highlighted as a reason for not validating information to patrons. One participant explained: 'Since doctors disagree about this issue there is no way for me to validate this information. Regarding other issues I would suggest the patron ask their doctor' (Library manager without formal training). In a number of cases, health information was provided with reservations as mentioned by one participant: 'I conduct searches on library provided databases, but tell the patron that they should consult a professional to ensure accurate and valid 
Confidence in conducting reference interviews
Library staff used different ways to synthesise information. The answers to the following question: 'how do you synthesize your information?' revealed a diversity of approaches used by library staff. One participant explained that the summary depends on patrons' expectations:
'If by synthesize you mean how do I present the findings to the client, then the response is that it depends on contexts. If they are looking for a quick answer, I point them to the resource that best fits their level of informational need. If they are looking for information that can be retrieved in a manageable time frame of 30-60 min, I show them my search strategy and provide them with print out of articles, or a recommended reading list for their follow up. In case they are looking for a deeper and more committed search that may take longer than 60 min I either refer them to a health care professional or a health reference library or if I have time available, I conduct a more thorough search and contact them later with my findings' (Library Director with a Master's degree.) Interestingly, some staff members did not seem to have an approach to synthesising information.
One participant mentioned: 'I synthesize information through thinking and reading' (Library Manager with a job training experience). Others reported letting patrons conduct their own summary: 'I let the patron synthesize the information from the connections and material that I have found for them' (Library manager without a formal training) or avoiding processing information for the patron: 'I do not process the information for the patron' (Library manager without a formal training).
Confidence in assessing health information/ resources
Library staff members were asked to evaluate their level of confidence on a variety of health information gathering and teaching. The question includes on a five point scale: very confident, somewhat confident, neither confident nor not confident, somewhat not confident and not confident at all. Due to the differences in sample sizes across the three education levels, we performed a weighted mean across their responses. The weighted mean for the entire sample is represented by the black line across each of the diagrams, and each bar is the mean response level for that particular group. The responses are summarised in Figures 11 and 12 . The analysis shows that there is a general trend in responses in the sense that with a high level of education, confidence levels in the various tasks associated with accessing health information, teaching searching skills and professional conduct are higher for those with formal training.
Relation between level of confidence and professionalism, confidentiality and managing ethical issues
This section includes other components of the skills needed to perform health related queries. Ninety-one per cent of the survey's participants reported being very or somewhat comfortable with regard to professional deportment, managing privacy, confidentiality and dealing with ethical issues in regard to patrons' health related requests ( Figure 13 ).
Due to distance and limited resources, rural librarians reported being interested in seeking further training using Regional library seminar and webinars, Library Association of Alberta conference sessions, information courses provided in their communities by health organizations and associated reading materials or e-resources.
Discussion
This exploratory research analysed the manner in which Alberta's rural public libraries provided health related information to patrons including reference transactions, interviews and information equipment (computers, rooms or private space). Indeed, 87% of the responding libraries were located in communities with a population between 1000 to 10 000 people. Access to health services in these communities was a significant issue. Almost three quarters of the libraries reported that about 10% of requests for assistance were related to health. The rural public library's role as a centre for resource and referral requires adequate training for librarians to allow for sound interpersonal and communication skills. They also need appropriate materials and physical resources in libraries themselves. Interestingly, these represent major challenges in rural Alberta. There is a training gap in rural Alberta libraries, and this was found to be compounded by the lack of material resources and private rooms for reference transactions. Indeed, 52% of Alberta's rural libraries responding to the survey did not have a private space or room for reference interviews. Access to such a space was found to be challenging due to the location of rural libraries in school compounds with a space or size restriction. Computers are an important resource to access information. Participants in this survey reported that they did have computers, though some more than others. The survey did not collect information to determine whether the number of computers in each library was sufficient for patrons' needs. Barriers to the use of academic databases are a critical element in the ability of these libraries to be a resource for health information. Indeed, database licensing is expensive and prohibitive budget-wise. Regional libraries are responsible for securing database licences for their member libraries to access as a virtual resource.
There is an important knowledge and skills gap in the ways library staff addressed health related queries. Staffers, including volunteers who do not have any formal training in health or library and information studies, reported being limited in using academic databases or specific resources to match the needs of their patrons. Indeed, over half of rural librarians were self-taught or in-house trained in regard to reference transactions, and a quarter had no reference training. The self-reported low confidence in using the library resources to Figure 12 Confidence in assessing health information/resources meet the needs of patrons appeared to be a major concern in the libraries, particularly among library staff who did not have any formal training. For example, 30% were not confident in their ability to conduct an effective Internet and/or database reference search for 'health-specific' information.
In other areas such as reference interviews; assessment of health information/resources; offering teaching support to patrons on the use of Internet or search for health information; matching patron's needs with resources; keeping personal interaction professional; managing privacy and confidentiality concerns and managing ethical issues, confidence appeared to be a major issue. In all these cases, professional librarians (technicians and those holding a master's degree in library and information studies) reported feeling more comfortable in meeting the needs of patrons than staff with no formal training. The lack of confidence among those library workers with no formal training has to be addressed if rural libraries are to play a role as centres for health resources and information in order to contribute to improving the health literacy of their communities.
The capacity of public libraries to serve as community incubators for understanding ways to enhance individual well-being and overall community health requires a comprehensive knowledge of the social determinants of health, cognitive skills, social skills and interpersonal skills (Flaherty, 2016) . A gap in these areas of competence results in use of inadequate means to address patrons' needs. Redressing these issues would entail ensuring further training to library staff and providing libraries with resources such as Internet, computers and dedicated space including rooms for private reference transactions. As mentioned, library staffers were interested in undertaking further training to improve their skills. Due to distance and limited resources, these librarians reported being interested in attending regional library seminars and webinars, Library Association of Alberta conference sessions, information courses provided in their communities by health organizations and associated reading materials or e-resources. Further research, in particular qualitative research, is needed to understand the community outcomes of rural library services, for example, patrons' feedback on their satisfaction of the services provided in these libraries and the impact that health related inquiries fulfilled by their local librarians have had on their health literacy and overall well-being.
Limitations
The survey did not reach all library staff but, rather, was sent through regional library managers to rural public libraries. Respondents were predominantly library managers. The response rate was low. It is possible that a similar survey focused on employees and volunteers would have yielded different results. Rural libraries have limited staff and managers also serve clients. This situation challenges any attempts to distinguish between managers', staff's and volunteers' responses.
Conclusions
This exploratory survey analysed the manner in which Alberta's rural public libraries provide health related services to their patrons. It identifies barriers to the provision of health information in rural libraries, in communities where access to health services is a major challenge. The results can be used to guide interventions aimed at improving the provision of health information in rural libraries. Although Alberta's rural libraries are centres for resource and referral, their ability to meet the health information needs of their communities is limited by such major issues as inadequate staff training; lack of access to or training in the use of academic databases; lack of private space to conduct reference interviews; and lack of public access computers and limited access to Internet. These libraries rely mostly on volunteers and staff with no formal training in the fields of health and library information and studies. In particular, staff members with no formal training reported a lack confidence in meeting the needs of patrons and matching patrons' needs to available health resources. Addressing these problems would entail developing and implementing incentives to attract qualified librarians to rural communities; providing rural libraries with material resources such as physical space and public access computers; access to licensed academic databases; and ensuring that volunteers and other staff are provided with sufficient training to meet the health information needs of patrons.
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